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Question #: 21 


Finish review 


1D: 5063 TJ is a 32-year-old female presenting to the emergency room with pain and swelling in her left calf. 
Her symptoms started this morning and have been worsening over the past 3 hours. She reports no 
shortness of breath or chest pain. TJ is 24 weeks pregnant. Her current temperature is 36.9°C, her 
E Fag austen blood pressure is 119/76 mmHg, and her heart rate is 75 bpm. TJ has no history of myocardial 
Sas infarction or heart failure. There are no visible cuts or wounds on her leg, no bruising, and she reports 
no recent injuries. TJ has been diagnosed with a distal deep vein thrombosis (DVT). She has no prior 
history of venous thromboembolism (VTE). TJ's current medications include levothyroxine 50 mcg 
daily and a prenatal vitamin. The medical resident on duty is seeking your advice on an anticoagulant 
that is safe and effective for use during the second trimester of pregnancy. 


Correct 


Which of the following is the most appropriate treatment option for TJ? 


Select one: 
Edoxaban % 
Warfarin ® 


Enoxaparin ¥. 
Rose Wang (ID:113212) this answer is correct 


Low molecular weight heparins (LMIVHs), such as enoxaparin, are recommended 
{first-line for the treatment of VIE throughout pregnancy: 


Apixaban X 


Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify pharmacologic treatment options for venous thromboembolism (VTE) safe for use in pregnancy. 


BACKGROUND: 
Patients are at an increased risk for venous thromboembolism (VTE) while pregnant, and this risk remains 
elevated until approximately 6 weeks post-partum. Pregnancy increases VTE risk through all 3 categories of 
Virchow's triad: venous stasis (e.g. venodilation caused by progesterone, compression of veins caused by the 
uterus), vascular injury to pelvic vessels, and hypercoagulability. 

Low-molecular weight heparin (LMWH) is the anticoagulant of choice for the treatment of VTE in pregnancy. 
Unfractionated heparin (UFH) may be used as an alternative. Neither UFH or LMWHs cross the placenta. 
These agents are also safe to use post-partum and while breastfeeding. Due to limited data, fondaparinux 
should only be used during pregnancy or while breastfeeding if other options (e.g. UFH, LMWH) are not 
possible, Warfarin is contraindicated during pregnancy, but may be used safely in the post-partum period 
and while breastfeeding. Due to lack of safety data, direct oral anticoagulants (DOACs) should not be used in 
patients who are pregnant or breastfeeding. 

Anticoagulant therapy should continue for at least 3 months total, and is typically extended for the duration 
of the pregnancy plus 6 weeks post-partum 


RATIONALE: 
Correct Answer: 


* Enoxaparin - Low molecular weight heparins (LMWHs), such as enoxaparin, are recommended first- 
line for the treatment of VTE throughout pregnancy. 


Incorrect Answers: 


* Edoxaban - Direct oral anticoagulants (DOACs), such as edoxaban, should be avoided in pregnancy 
due to lack of available safety data. 


* Warfarin - Warfarin is contraindicated during pregnancy. 


* Apixaban - Direct oral anticoagulants (DOACS), such as apixaban, should be avoided in pregnancy due 
to lack of available safety data. 


TAKEAWAY/KEY POINTS: 


Question #: 22 


1D: 59020 


Y Flag question 


0 Feeal 


Question #: 23 


1D: 50932 


Correct 


The pharmacologic treatment of choice for VTE during pregnancy is LMWH since it does not cross the 
placenta. DOACs and warfarin should not be used for the treatment of VTE in pregnancy. 


REFERENCE: 


[1] Thrombosis Canada. Pregnancy: Venous Thromboembolism 
Treatment. https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
caBiguidelD = TREATMENTOFDEEPVEINTHROMBOSISP 


[2] James AH. Venous thromboembolism in pregnancy. Arteriosclerosis, Thrombosis, and Vascular Biology. 
2009;29(3):326-331. doi:10.1161/atvbaha. 109.184127 


The correct answer is: Enoxaparin 


All of the following are advantages of direct oral anticoagulants (DOACs) compared to warfarin, EXCEPT: 


Select one: 
Fewer known food interactions % 
No required coagulation monitoring * 


Fewerdrug interactions % 


Usein w 
Fal Rose Wang (ID:113212) this answer is correct. Dabigatran and edoxaban are 
failurd contraindicated with CrCl = 30 mL/min and apixaban and rivaroxaban are 


contraindicated with CrCl < 15 mL/min. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify the advantages of direct oral anticoagulants (DOACs) compared to warfarin. 


BACKGROUND: 


Both warfarin and DOACs are indicated for the treatment of VTEs (including DVT and PE). When considering 
treatment for VIEs, DOACS have notable advantages compared to warfarin including fewer food interactions, 
fewer drug interactions, and the fact that they do not require anticoagulation monitoring. Warfarin requires 
testing of the international normalized ratio (INR) to determine the efficacy and safety of therapy. Warfarin 
interacts with foods rich in vitamin K (eg. green leafy vegetables) which increases the risk of clotting. In 
addition, warfarin has a considerable number of drug interactions, However, warfarin can be used in renal 
impairment and renal failure, while DOACs have restrictions on their use in patients who are renally impaired. 
Debigatran is contraindicated with CrCl < 30 mL/min and apixaban, edoxaban and rivaroxaban are 
contraindicated with CrCl < 15 mL/min. 


RATIONALE: 
Correct Answer: 


+ Use in renal failure - Dabigatran and edoxaban are contraindicated with CrCl < 30 mL/min and 
apixaban and rivaroxaban are contraindicated with CrCl < 15 mL/min. 


Incorrect Answers: 


+ Fewer known food interactions - Warfarin interacts with foods high in vitamin K (e.g. green leafy 
vegetables) but DOACs have fewer food interactions. 


No required coagulation monitoring - DOACs do not require coagulation monitoring whereas 
warfarin requires INR monitoring, 


Fewer drug interactions - DOACs have fewer drug interactions than warfarin. 


TAKEAWAY/KEY POINTS: 


DOACS have notable advantages compared to warfarin including fewer food interactions, fewer drug 
interactions, and the fact that they do not require anticoagulation monitoring, Warfarin can be used in renal 
impairment and renal failure and has a readily available antidote (e.g, vitamin K). 


REFERENCE: 


[1] NOACs/DOACs: Comparisons and Frequently Asked Questions. Thrombosis Canada, 2021, Accessed 
March 2, 2023. https://thrombosiscanada.ca/wp-content/uploads/2021 /09/21.-NOACs-DOACs-Comparison- 
and-FAQs_17September2021-1.pdf. 


The correct answer is: Use in renal failure 


KM was started on dalteparin and warfarin for the treatment of his PE. Now KM's INR is over 2.0 so 
his dalteparin was stopped and he is just on warfarin. 


Which of the following is a common side effect of warfarin therapy that KM may experience? 


Select one: 


Hair loss * 


bruising v 
Rose Wang (ID:113212) this answer is correct. Bruising is common with anticoagulants 


such as warfarin. 


Skin necrosis X 


Purple toe syndrome % 


Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify common side effects of warfarin. 


BACKGROUND: 


Warfarin is a vitamin K antagonist and can be used to treat DVTs/PEs. Warfarin has many drug interactions 
and side effects. The most common side effects are bleeding and bruising (mostly minor but sometimes 
major bleeding as well). Other less common side effects include hypersensitivity reactions, hair loss, skin 
necrosis, and microembolization causing purple toe syndrome. 


RATIONALE: 
Correct Answer: 


* Bruising - Bruising is common with anticoagulants such as warfarin. 


Incorrect Answers: 
* Hair loss - This can occur with warfarin therapy but the incidence is low. 
* Skin necrosis - This can occur with warfarin therapy but the incidence is low. 


* Purple toe syndrome - This can occur with warfarin therapy but the incidence is low. 


TAKEAWAY/KEY POINTS: 

The most common side effect of warfarin is bleeding or bruising. Other less common side effects include 
hypersensitivity reactions, skin necrosis, and microembolization causing purple toe syndrome. 
REFERENCE: 

[1] Warfarin: Drug Information. UpToDate. Accessed March 1, 2023 


htips//vww.uptodate.com/contents/warfarin-drug-information? 
search=warfarin&source=panel_search_result&selectedTitle=1~ 1488.usage_type=panel&kp_tab=drug_general&idisplay_rank=1 


The correct answer is: Bruising 


(Question #: 24 


PESE YT was just diagnosed with a distal leg DVT and was started on apixaban 10 mg BID x 7 days followed 
by apixaban 5 mg BID. YT is wondering if there are any treatments she can use to help with the pain 

and swelling associated with her DVT. She is eager to get better and start walking her dog again at 

Y Esoaieston the local dog park. 


Send Fass! 


Which of the following is NOT an appropriate recommendation for YT? 


Select one: 
Acetaminophen 500 mg q4h PRN for pain X 
Ambulation % 
Ibuprofen 400 v 


mg q6h PRN for sag TEE) this answer is apres Sica gah, P 
eS ibuprofen would not be appropriate to treat her pain as it can increase the ris 
of bleeding. 


Compression stockings X 


Correct 
Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand the treatments for DVT. 


BACKGROUND: 


VTE (including both DVT & PE) should be treated immediately to prevent complications including post- 
thrombotic syndrome and death. Treating VTEs begins with a patient assessment with an accurate diagnosis 
of DVT or PE to guide appropriate therapy. Diagnosis can be performed considering a patient's signs, 
symptoms, and risk factors to generate scores for the likelihood of a DVT or PE, In addition, diagnostic 
imaging including compression ultrasound and computed tomography pulmonary angiography (CPTA) may 
be done. 


If it is likely and/or confirmed that a patient has a DVT or PE, treatment should begin immediately. Fast- 
acting anticoagulant therapy is required to prevent the progression of the blood clot (i.e low molecular 
weight heparin (LMWH), unfractionated heparin (UFH), fondaparinux, rivaroxaban, or apixaban). If the patient 
is going to be on on warfarin, dabigatran or edoxaban, then LWMH or UFH should be given simultaneously 
sens ‘er 4 


ee AE eee 


anu ue yiyen tur ai 


In addition to anticoagulants, compression stockings and ambulation can be used to help treat the swelling 
associated with DVTs. Analgesics, such as acetaminophen, can also be used to treat the pain associated with 
DVTs. NSAIDs should be avoided in individuals on anticoagulants as they can increase the risk of bleeding. 


lun Ut 3 uay> WUE LU uien UElayeu anutuvayuiaiit acuity. 


RATIONALE: 
Correct Answer: 


* Ibuprofen 400 mg q6h PRN for pain - Since YT is on apixaban, ibuprofen would not be appropriate to 
treat her pain as it can increase the risk of bleeding. 


Incorrect Answers: 


Acetaminophen 500 mg q4h PRN for pain - Acetaminophen is an appropriate medication to treat 
pain for YT. 


Ambulation - Ambulation is an appropriate recommendation for YT. 


Compression stockings - Compression stockings can be used to help treat the swelling associated 
with DVTs. 


TAKEAWAY/KEY POINTS: 


In addition to anticoagulants, compression stockings and ambulation can be used to help treat the pain and 
swelling associated with DVTs. Analgesics, such as acetaminophen, can also be used to treat the pain 
associated with DVTs. NSAIDs should be avoided in individuals on anticoagulants as they can increase the 
risk of bleeding, 


REFERENCE: 


[1] Lip GYH, Hull RD. Overview of the treatment of proximal and distal lower extremity deep vein thrombosis 
(DVT). UpToDate. Updated: January 13, 2023. Accessed March 2, 2023. 
htips://vww.uptodate.com/contents/overview-of-the-treatment-of- proximal-and-distal-lower-extremity- 
deep-vein-thrombosis-dvt? 
search=vte&source=search_result&selectedTitle=3~1508usage_type=default&display_rank=3. 


The correct answer is: Ibuprofen 400 mg q6h PRN for pain 


(Question #: 25 


D soe3e Which direct oral anticoagulant (DOAC) is most likely to cause dyspepsia as a side effect? 
Contes 
Y Flag question Select one: 

Edoxaban * 

Apixaban * 


Rivaroxaban * 

Dabigatran v 7 
Rose Wang (ID:113212) this answer is correct. 

Dyspepsia is a common side effect of dabigatran. 


Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify common side effects of direct oral anticoagulants (DOACS). 


BACKGROUND: 


Oral anticoagulant options for the treatment of venous thromboembolism (VTE) include warfarin and DOACs. 
DOACs include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Side effects common to all anticoagulants include major or minor bleeding. Consequently, drug interactions 
common to all anticoagulants include medications that increase bleeding risk (e.g, non-steroidal anti- 
inflammatory drugs (NSAIDs), selective serotonin reuptake inhibitors (SSRIs), and P2Y12 inhibitors such as 
clopidogrel). 


Characteristics of oral anticoagulant options are compared in the table below. 


{ Warfarin [Rivaroxaban |Apixaban  [Edoxaban | Dabigatran 


iMechanism Vitamin K antagonist Direct factor Xa Directfactor Direct factor Direct thrombin 


inhibitor Xa inhibitor Xa inhibitor inhibitor 
Yes; use for i m 
Parenteral | Yes; overlap at least 5 BIOdays: Ies 
anticoagulant | days and until INR22 No No before kis 
required? for 2 2 days starting SEd B 
edoxaban bii 
crci <15 AO 
mLimin: avoID in 
Severe renal CrCl 15-29 crcl < 30 
impairment _ | N° adjustment mLimin: no Sr eee Seo mili AVOID. 


Question #: 26 


1D 59057 


Y Fag question 


Send Feedback 


ae adjustment reduced 
(fated gata (@aution= dose (30 mg 
limited data) — daily) 
Routine lab . 
SRR Yes; INR No No No No 
Unique side | Purple toes/fingers, z 
effects hair loss, skin necrosis Dyspepsis 
P-gp inhibitors, 
OYP 209, 3A4, 1A2 page cyp P-gp & CYP P-gp insucers 
E AOA. aha inhisttors A MAIKO Big PPIs (may 
can painian ane lEt, P-gp acyp inhibitors, P- reduce efficacy 
Interactions | greens) Gs ketoconazole) 3P nducers gp&CYP -use 
344 cautiously), 
acetaminophen (> 1 (e.g., rifampin, 
giday) antbiotios, cere,  Phenytoin, St SUSE aice etieaty 
antifungals, alcohol John's Wort) aE 
hours) 
40 mg BID x7 
days, then 5 
er 15 mg BID x3 s 
Dosing Peace o weeksthen20 MIBID (can 60 mg cally 150mg BID 
mg dally mg BID after 6 
months) 
Reduced 
15 & 20 mg dose (30mg Reduced dose 
Other tablets must be daily) if (110 mg BID) if 
taken with food welgħts60 2 80 years old 
kg 
RATIONALE: 
Correct Answer: 


* Dabigatran - Dyspepsia is a common side effect of dabigatran. 


Incorrect Answers: 
* Edoxaban - Edoxaban is not known to cause dyspepsia as a side effect. 
* Apixaban - Apixaban is not known to cause dyspepsia as a side effect. 


* Rivaroxaban - Dyspepsia is not a common side effect of rivaroxaban. 


TAKEAWAY/KEY POINTS: 

Dyspepsia is a common side effect of dabigatran. 

REFERENCE: 

[1] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https//myrxtx.ca. 


[2] Thrombosis Canada. DOACs*: Comparisons and Frequently Asked Questions. Thrombosis Canada. 
htips//thrombosiscanada.ca/hep/practice/clinical quides?language=en- 
ca&guidelD =COMPARISONOFNEWORALANTICOAGULA 


[B] Servier Canada Inc. Lixiana, Updated January 5, 2024. https://pdf.hres.ca/dpd_pm/00074083.PDF 
[4] Pfizer Canada. Eliquis. Updated October, 7, 2019. https://pdfihres.ca/dpd_pm/00052440.PDF 


[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 2020. 
https://pdf-hres.ca/dpd_pm/00055504.PDF 


[6] Apotex Inc. Apo-Warfarin. Updated July 27, 2021. https://pdf.hres.ca/dpd_pm/00062307.PDF 
[7] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dpd_pm/00070466.PDF 


[8] Thrombosis Canada. Warfarin: Management of Out-of-Range INRs. Thrombosis Canada. 
https//thrombosiscanada.ca/wp-content/uploads/2021/01/16-Wartarin-Out-of Range-INR_31 July2020.paf 


The correct answer is: Dabigatran 


NH is a 75-year-old male in hospital diagnosed with a pulmonary embolism (PE). NH has an allergy to 
ibuprofen which causes a rash, and an allergy to penicillin which causes hives. NH’s cre: 
clearance is 25 mL/min and his weight is 90 kg. NH has no history of liver impairment. His blood 
pressure and heart rate are currently 110/70 mmHg and 90 bpm. respectively. NH smokes 10 
cigarettes per day and has 2 alcoholic drinks per month. His at-home medications include rosuvastatin 
10 mg daily and amlodipine 2.5 mg daily. NH’s PE was treated with unfractionated heparin (UFH). 
Shortly after the infusion, NH vomited and his nurse noted the presence of blood in his vomit. NH 
was subsequently diagnosed with a gastrointestinal bleed. 


Which of the following is the correct reversal agent for NH? 


Select one: 
Protamine w 
siate Rose Wang (ID:113212) this answer is correct. Protamine sulfate rapidly reverses the 
effects of UFH to manage severe bleeding. 
Andexanet alfa X 


Idarucizumab * 


Question #: 27 


1D: 50923 
Incorrect 


YẸ Fag question 


end Feedback 


Vitamin K X 


Correct 
Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand reversal agents available for anticoagulants commonly prescribed for venous 
thromboembolism (VTB. 


BACKGROUND: 


Pharmacologic treatment options for VTE include low molecular weight heparins (LMWHs), fondaparinux, 
unfractionated heparin (UFH), direct oral anticoagulants (DOACs), and warfarin. DOACs include apixaban, 
rivaroxaban, dabigatran, and edoxaban. 

Bleeding is a possible side effect of all anticoagulants and some rapid reversal agents are available to 
manage major bleeding events. Protamine sulfate is used to reverse the effects of UFH and partially reverses 
the effects of LMWHs. Idarucizumab is a reversal agent specific to dabigatran. Vitamin K reverses the effects 
of warfarin. Prothrombin complex concentrate (PCO may be used to manage bleeding caused by DOACs by 
providing a highly concentrated source of clotting factors. Finally, andexanet alfa was recently approved in 
Canada for the rapid reversal of apixaban and rivaroxaban. 


RATIONALE: 
Correct Answer: 


* Protamine sulfate - Protamine sulfate rapidly reverses the effects of UFH to manage severe bleeding. 


Incorrect Answers: 
* Andexanet alfa - Andexanet alfa reverses bleeding caused by apixaban or rivaroxaban. 
* Idarucizumab - Idarucizumab is used to reverse severe bleeding caused by dabigatran 


* Vitamin K - Vitamin K reverses the effects of warfarin to manage severe bleeding. 


TAKEAWAY/KEY POINTS: 


Excessive doses of UFH and LMWH can be reversed with protamine sulfate. PCC can be used to manage 
bleeding caused by DOACs. Andexanet alfa reverses bleeding caused by rivaroxaban or apixaban. 
Idarucizumab can be used to reverse bleeding caused by dabigatran. Vitamin K can be used to reverse 
bleeding caused by warfarin. 

REFERENCE: 


[1] DOACs Management of Bleeding. Thrombosis Canada, 2021. Accessed March 2, 2023. 
https//thrombosiscanada.ca/wp-uploads/uploads/2021/1 1/23 -DOACs-Management- 
Bleeding_29November2021-1.pdf. 

[2] AstraZeneca Canada Inc. ONDEXXYA®. Updated June 2023. https://wwwaastrazeneca.ca/content/dam/az- 
ca/downloads/productinformation/ondexxya-consumer-information-leaflet-en.pdf. 

B] Aldhaeefi M, Badreldin HA, Alsuwayyid F, et al. Practical Guide for Anticoagulant and Antiplatelet Reversal 
in Clinical Practice. Pharmacy (Basel). 2023:11(1):34. Published 2023 Feb 11. doi:10.3390/pharmacy11010034 
[4] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. htips://myrxtx.ca. 


The correct answer is: Protamine sulfate 


JY is a 49 year old male with a BMI of 31kg/m2. He was diagnosed with a recurrent DVT and so his 
doctor started him on enoxaparin therapy for long-term use. She is concerned about which dose is 
correct in order to ensure that the patient is adequately anticoagulated. 


What do you suggest to this physician for periodic monitoring of enoxaparin for efficacy? 


Select one: 
Activated partial thromboplastin * To 
time (aPTT) Rose Wang (ID:113212) this answer is incorrect. Enoxaparin 
has no effect on aPTT. 


Prothrombin time (PT) * 
International normalized ratio (INR) * 
Anti-Xa levels ¥ 


| incorrect} 
Marks for this submission: 0.00/1.00. 
TOPIC: Deep vein thrombosis & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify how low molecular weight heparin (LMWH) levels can be monitored if the need arises. 


BACKGROUND: 


Anti-Xa levels are recommended to be taken for monitoring LMWH in certain populations to assess efficacy 
or safety of the drug. Examples of these populations include pregnant women, the elderly and patients who 


ara nhaca With the ueial docina nf I MWHe thera ic na canciderahla affact an activated nartial 


Finish review 


thromboplastin time (aP TT), prothrombin times (PT) or thrombin clotting time (TT). Therefore, none of these 
tests are used to monitor LMWH efficacy and safety. Similarly, the international normalized ratio (INR) is 
specific to warfarin and would nat be affected by LMWH. 


RATIONALE: 
Correct Answer: 


* Anti-Xa levels - Anti-Xa levels are recommended for monitoring LMWH in certain populations to 
assess the efficacy or safety of the drug. 


Incorrect Answers: 
+ Activated partial thromboplastin time (aPTT) - Enoxaparin has no effect on aPTT. 
+ Prothrombin time (PT) - Enoxaparin has no effect on PT. 


* International normalized ratio (INR) - INR is used to monitor warfarin efficacy and safety, not LMWH. 


TAKEAWAY/KEY POINTS: 
Anti-Xa levels can be used to monitor the efficacy of LMWH. 
REFERENCE: 


[1] Direct Oral Anticoagulants in Obese Patients. Thrombosis Canada. 2021. Accessed March 2, 2023. 
https://thrombosiscanada.ca/wp-uploads/uploads/2021/09/48.-DOACS-in-Obesity 29August2021.pdf. 


The correct answer is: Anti-Xa levels 


